The long chain fatty acid oleate activates mouse intestinal afferent nerves in vitro.
Vagal afferents innervating the gastrointestinal tract serve an important nutrient-sensing function, and these signals contribute to satiety. Detection of nutrients occurs largely through the release of mediators from specialized enteroendocrine cells within the mucosa of the gastrointestinal tract. The signaling pathways leading to vagal afferent activation are not clear; however, previous in-vivo studies have implicated a role for cholecystokinin (CCK). We used an in vitro intestinal afferent extracellular recording preparation to study the effect of luminal perfusion of the long chain fatty acid oleate on mouse intestinal afferent activity. Oleate activated intestinal afferents in a concentration-dependent fashion, with an EC50 value of approximately 25 mmol/L. The L-type calcium channel blocker nicardipine attenuated the effect of oleate. Vagotomy resulted in a significant (>60%) reduction of the responses to both oleate and CCK. The CCK-1 receptor antagonist lorglumide nearly abolished responses to CCK and oleate. Our experiments therefore suggest that oleate activates intestinal afferents, with vagal afferents primarily involved; however, nonvagal fibres also contribute. The activation is dependent on CCK release, likely via activation of L-type channels on mucosal enteroendocrine cells, finally resulting in activation of CCK-1 receptors on the afferent terminals.